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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a printed wiring board having component 
mounting electrodes with a small pitch wherein mounted 
components are prevented from being moved down from 
the electrodes on the board. 

SOLUTION: A conductive paste layer having an uneven 
surface is formed on the top of a conductor pattern 
formed on an insulated substrate and having trapezoidal 
cross sections. With respect to the printed wiring board, 
the width of the conductive paste layer is larger than the 
width of the top of the conductor pattern having 
trapezoidal cross sections. Thus, the allowance for 
displacement that may occur during component 
mounting is increased and the components are 
prevented from sliding on the electrodes on the 
substrate. Therefore, the excellent printed wiring board 
having the effect of preventing contact failure is 
obtained. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the printed wired board which a metal conductive layer is formed in the top chord 
of the conductor pattern which has the trapezoidal shape cross section formed on the insulating 
substrate, and said conductor pattern, and is characterized by being size and equipping the front 
face of said metal conductive layer with much irregularity rather than the width of face of the 
top chord of the conductor pattern with which the width of face of said metal conductive layer 
has said trapezoidal shape cross section. 

[Claim 2] A metal conductive layer is a printed wired board according to claim 1 characterized by 
being formed by the conductive paste containing a metal powder and hardenability resin. 
[Claim 3] Conductive paste is a printed wired board according to claim 2 characterized by 
containing the catalyst for promoting a plating deposit 

[Claim 4] A conductor pattern is a printed wired board according to claim 1 characterized by 
being a connection terminal pattern for planning electrical installation with electronic parts. 
[Claim 5] It is the printed wired board which has the insulating resin layer formed on the 
insulating substrate between the metal conductive layer which is formed on the conductor 
pattern which has the trapezoidal shape cross section formed on the insulating substrate, and 
said conductor pattern, and has much irregularity on a front face, and a conductor pattern and a 
metal conductive layer, and is characterized by forming said insulating resin layer in abbreviation 
flatness by the thickness of said metal conductive layer and an abbreviation same level. 
[Claim 6] The printed wired board according to claim 1 or 5 characterized by forming the layer of 
non-electrolyzed nickel plating and non-electrolyzed gilding in the front face of a metal 
conductive layer. 

[Claim 7] The manufacture approach of the process which forms the wiring substrate which 
etches into copper clad laminate the copper foil of a part with which the process which applies 
and forms a metal conductive layer selectively, and said metal conductive layer are not formed, 
and has a conductor pattern, and the printed wired board characterized by processing degree 
process, remained said metal conductive layer on said conductor pattern. 
[Claim 8] A metal conductive layer is the manufacture approach of the printed wired board 
according to claim 7 characterized by forming in conductive paste. 

[Claim 9] The processing of degree process performed remained a metal conductive layer on a 
conductor pattern is the manufacture approach of the printed wired board according to claim 7 
characterized by giving non-electrolyzed nickel plating and non-electrolyzed gilding to the front 
face of said conductor pattern and said metal conductive layer. 

[Claim 10] The process which forms the wiring substrate which etches the process which forms 
etching resist in copper clad laminate selectively, and the copper foil of a part with which said 
etching resist is not formed, and has a conductor pattern, The manufacture approach of the 
process which forms an insulating resin layer all over an insulating-substrate top including 
between conductor patterns, the process ground to smoothness until the front face of a 
conductor pattern exposes said insulating resin layer, and the printed wired board characterized 
by carrying out spreading formation of the metal conductive layer in conductive paste on the 
exposed conductor pattern. 
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[Claim 1 1] The manufacture approach of the printed wired board according to claim 10 
characterized by performing non-electrolyzed nickel plating and non-electrolyzed gilding on the 
front face of the metal conductive layer which carried out spreading formation in conductive 
paste. 

[Claim 12] The mounting approach of the electronic parts characterized by joining said 
connection terminal pattern and connection electrode to the connection terminal pattern of a 
printed wired board according to claim 4 electrically by contacting said connection electrode of 
the electronic parts which have a convex connection electrode, and pressurizing said electronic 
parts. 

[Claim 13] The mounting approach of electronic parts of having the process which joins 
electrically the connection terminal pattern of a printed wired board according to claim 4, and 
said connection electrode of the electronic parts which have a convex connection electrode, and 
the process which makes closure resin placed between the clearances between said printed 
wired boards and said electronic parts. 

[Claim 14] The mounting approach of electronic parts of having the process which arranges 
hardenability resin to said connection terminal pattern top on the printed wired board which has 
the connection terminal pattern indicated by claim 4, or its near, the process at which said 
connection electrode of the electronic parts which have a convex connection electrode to said 
connection terminal pattern is contacted, and the process which hardens said hardenability resin. 

[Claim 15] The mounting approach of the electronic parts characterized by fusing solder or a 
solder ball and joining the connection electrode of electronic parts to the connection terminal 
pattern of a printed wired board according to claim 4 electrically. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printed wired board which mounts electronic 
parts, such as a surface mounted device, especially a bare chip, its manufacture approach, and 
the mounting approach of electronic parts. 
[0002] 

[Description of the Prior Art] When the pattern formation approach of the conventional printed 
wired board is divided roughly, it has two, a subtractive process and an additive process, and 
mass production nature of a subtractive process is high, and since it can reduce a manufacturing 
cost, it is used abundantly as the pattern formation approach of a printed wired board. 
[0003] Drawing 7 is the production process procedure of the pattern formation by the 
subtractive process. 

[0004] After forming etching resist 4 in the front face of the copper-clad laminate 1 ( drawing 7 
(A)) which consists of a base material 2 and copper foil 3 according to a photograph process 
( drawing 7 (B)), after etching reagents, such as a cupric chloride, removed the unnecessary 
copper foil and forming the predetermined pattern 5, ( drawing 7 (C)) and etching resist are 
exfoliated, and pattern formation is completed ( drawing 7 (D)). 

[0005] Then, it may leave a component-mounting part to the front face of a wiring substrate if 
needed, and solder resist may be applied. 

[0006] In the case of component mounting, the non-electrolyzed nickel-plating layer 6 is formed 
on the pattern used as a connection electrode as finishing processing at the last, and the non- 
electrolyzed gilding layer 7 is formed on it at a pan ( drawing 7 (E)). 
[0007] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional 
manufacture approach, in case the copper foil 3 is etched, it is etched not only into the 
thickness direction but into a longitudinal direction, and the cross-section configuration of a 
pattern 5 has thin tuck length, and lower width of face becomes thick trapezoidal shape. For this 
reason, fine patternizing progresses, and tuck length will become thin if it is going to maintain a 
predetermined gap in the lower width of face between the patterns which adjoin if pattern width 
of face and a pattern gap become narrow. Moreover, although polish was conventionally put in as 
pretreatment of each production process, in order to avoid the damage to patterns, such as a 
chip of the pattern edge section, and a flaw, about a fine pattern, a polish process is skipped as 
much as possible, or it is in the inclination which loosens the conditions of polish and makes 
surface irregularity small. Therefore, the front face of the pattern which mounts components is 
also in the smooth condition. 

[0008] When components were mounted on such a pattern, since the tuck length of a pattern 
was thin, even if it appeared difficultly with a sufficient precision to carry on a pattern the 
electrode arranged at components with a sufficient precision, since the front face of a pattern 
was smooth, there was a problem that components slipped down from a pattern and electrical 
installation could not be taken. 

[0009] When this was explained concretely, as shown in drawing 8 , the bump 9 who is a 
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connection electrode with the substrate arranged at the bare chip 8 slipped down from the 
pattern 5 with the pressure at the time of mounting, and nonconformity, like a bare chip starts 
an inclination and a poor contact had occurred. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention 
has the following configurations. 

[0011] The metal conductive layer which has a rectangle-like cross section is formed in the top 
chord of the conductor pattern with which especially invention of this invention according to 
claim 1 was formed on the insulating substrate. The width of face of said metal conductive layer 
Rather than the width of face of the top chord of a conductor pattern, are size and the front 
face of said metal conductive layer has the configuration of a printed wired board equipped with 
much irregularity. In case the electrode arranged by this at components is carried on a metal 
conductive layer, while the tolerance about a location gap becomes large Since components do 
not slide on a metal conductive layer top according to the anchor effect by the irregularity of a 
large number in the front face of a metal conductive layer, components slip down from the 
pattern of a substrate and can prevent nonconformity, such as starting a poor contact. 
[0012] The components mounted since invention of this invention according to claim 2 has the 
configuration of the printed wired board according to claim 1 currently formed by the conductive 
paste in which especially the metal conductive layer contained a metal powder and hardenability 
resin and the irregularity of a large number according to the configuration of the metal powder 
used for conductive paste and particle size is shown in the front face of the mounting electrode 
of a substrate by this slide on the electrode top of a substrate, and do not slip down. 
[0013] Especially the electric conduction pattern has the configuration of the printed wired 
board containing the catalyst for promoting a plating deposit according to claim 2, and since 
invention of this invention according to claim 3 can promote that copper plating, nickel plating, 
and gilding deposit on conductive paste by this, it can obtain the mounting electrode which has 
the stable bonding nature. 

[0014] Invention of this invention according to claim 4 has the configuration of the printed wired 
board according to claim 1 which is a connection terminal pattern for planning electrical 
installation with electronic parts, and also with the high density substrate of the ** pitch which 
was a difficult field in the conventional subtractive process by this, especially a conductor 
pattern becomes possible [ forming a metal conductive layer only with the width of face which 
can carry a surface mounted device ], and it can apply it also to BGA which mounts a bare chip, 
and the substrate for CSP. 

[0015] The conductor pattern which has the trapezoidal shape cross section where invention of 
this invention according to claim 5 was formed on the insulating substrate, It has the insulating 
resin layer formed on the insulating substrate between the metal conductive layer which is 
formed on it and has much irregularity on a front face, and a conductor pattern and a metal 
conductive layer. In case this insulating resin layer has a configuration called the printed wired 
board currently formed in abbreviation flatness by the thickness of a metal conductive layer and 
an abbreviation same level and forms solder resist by this, in a pattern gap, the unarrival or void 
of solder resist do not occur like before, but it can be thinly applied to homogeneity. Moreover, in 
the clearance between components and a substrate, for the improvement in connection 
dependability, also in case closure resin is poured in, the contamination of a void can be 
prevented. 

[0016] Invention of this invention according to claim 6 has a configuration called the printed 
wired board according to claim 1 or 5 which forms the layer of non-electrolyzed nickel plating 
and non-electrolyzed gilding in the front face of the exposed metal conductive layer, and since 
the leading-about line for the energization which is needed by this in electrolysis nickel plating 
and electrolysis gilding becomes unnecessary, it can raise a wiring consistency and a 
component-mounting consistency. Moreover, the mounting electrode which prevents the oxide 
film generation to a metal conductive layer front face, and has the stable bonding nature can be 
obtained by forming a nickel-plating layer in the front face of the exposed metal conductive 
layer, and forming a gilding layer on it. 
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[0017] It says that especially invention of this invention according to claim 7 processes degree 
process, etched the copper foil of a part with which a metal conductive layer is selectively 
applied and formed, and the metal conductive layer is not formed, formed a conductor pattern, 
and remained said metal conductive layer on a conductor pattern, and a metal conductive layer 
with the fixed width of face which is not influenced by the etching condition at the time of this 
forming a conductor pattern is obtained. 

[0018] Especially a metal conductive layer calls invention of this invention according to claim 8 
the manufacture approach of the printed wired board according to claim 7 formed in conductive 
paste, and it has the irregularity of a large number according to the configuration of the metal 
powder used for conductive paste, and particle size in the front face of a metal conductive layer 
which serves as a mounting electrode of a substrate by this. From the electrode of a substrate, 
the components mounted according to the anchor effect by this irregularity slip down, and do 
not incline. 

[0019] The processing of degree process performed while especially invention of this invention 
according to claim 9 had remained the metal conductive layer on the conductor pattern It is a 
thing called the manufacture approach of the printed wired board according to claim 7 to which it 
is supposed that non-electrolyzed nickel plating and non-electrolyzed gilding are given to the 
front face of a conductor pattern and a metal conductive layer. While being able to obtain the 
mounting electrode which prevents the oxide film generation to a metal conductive layer front 
face by this, and has the stable bonding nature, the side face of the conductor pattern exposed 
by etching can be rustproofed. 

[0020] Especially invention of this invention according to claim 10 etches the copper foil of a 
part with which etching resist is not formed, and forms a conductor pattern. After grinding to 
smoothness until it forms an insulating resin layer the whole surface on a wiring substrate 
including between conductor patterns and the front face of a conductor pattern exposes an 
insulating resin layer, It is a thing called the manufacture approach of the printed wired board 
which carries out spreading formation of the metal conductive layer with a paste on the exposed 
conductor pattern. Since the mounting electrode which has the fixed width of face which is not 
influenced by the etching condition by this, and has much irregularity in a front face is obtained, 
components slip down from a mounting electrode and can prevent nonconformity, such as 
starting an inclination and a poor contact. 

[0021] Especially invention of this invention according to claim 11 can be called manufacture 
approach of the printed wired board according to claim 10 to which it is supposed that non- 
electrolyzed nickel plating and non-electrolyzed gilding are performed on the front face of the 
metal conductive layer which carried out spreading formation in conductive paste, and can obtain 
the mounting electrode which prevents the oxide film generation to a metal conductive layer 
front face by this, and has the stable bonding nature. 

[0022] Especially invention of this invention according to claim 12 to the connection terminal 
pattern of a printed wired board according to claim 4 It is a thing called the mounting approach 
of the electronic parts which join a connection electrode to a connection terminal pattern 
electrically by contacting said connection electrode and pressurizing the convex connection 
electrode of electronic parts. The anchor effect by the irregularity of a large number which the 
width of face of a connection terminal pattern is secured enough by this, and exist in a front 
face sake, At the time of mounting, even if a pressure is applied to electronic parts, the 
connection electrode of electronic parts slips down from a connection terminal pattern, and can 
prevent nonconformity, such as starting an inclination and a poor contact. 
[0023] Especially invention of this invention according to claim 13 The connection terminal 
pattern of a printed wired board according to claim 4, It is a thing called the mounting approach 
of electronic parts of joining the convex connection electrode of electronic parts electrically, and 
making closure resin placed between the clearances between a printed wired board and 
electronic parts. As opposed to the technical problem that water goes into the clearance 
between the closure resin which had become a problem in the reliability trial under high- 
humidity /temperature especially with the conventional substrate by this, and a substrate 
electrode, corrode the electrode of a substrate, and it results in an open circuit In the substrate 
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of this invention, since much irregularity is in the electrode of a substrate, the adhesion force 
with closure resin is improved, encroachment of water is prevented, and dependability improves. 
[0024] Invention of this invention according to claim 14 arranges hardenability resin to the 
connection terminal pattern top on the printed wired board of claim 4, or its near. Contact the 
convex connection electrode of electronic parts to a connection terminal pattern, and it 
considers as the mounting approach of the electronic parts which harden said hardenability resin. 
Thereby, like claim 1 3, since much irregularity is in the electrode of a substrate, the adhesion 
force of a substrate electrode and hardenability resin is improved, encroachment of water is 
prevented, and dependability improves. 

[0025] Especially invention of this invention according to claim 1 5 The connection terminal 
pattern of a printed wired board according to claim 4, It is a thing called the mounting approach 
of the electronic parts which fuse solder or a solder ball and join the connection electrode of 
electronic parts electrically. Since the connection terminal pattern equips the front face with 
much irregularity by this, in case the connection electrode, solder, or solder ball of electronic 
parts is fused and it joins electrically according to the anchor effect by this irregularity, high 
soldered joint reinforcement can be maintained. 
[0026] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 1 and drawing 2 are production 
process drawings of the printed wired board in the gestalt 1 of operation of this invention. 
[0027] In drawing 1 and drawing 2 t with this operation gestalt, the copper-clad laminate which 
comes to stick the copper foil 3 as a conductive layer on both sides of for example, a glass 
epoxy group plate is used for a base material 2 as a wiring substrate 10, and - (D) completes 
pattern formation with a subtractive process similarly even with drawing 1 (A) drawing 7 [ which 
shows a Prior art ] (A) - (D). 

[0028] Next, the insulating resin layer 1 1 is formed in the front face of the wiring substrate 10. 
After using the epoxy system resin of a heat-curing mold, applying by the screen printer, curtain 
coater, slot coater, etc. as this insulating resin ingredient and changing into the condition of the 
set to touch at a heat-curing furnace, an insulating resin ingredient is applied also like the rear- 
face side of the wiring substrate 10, and double-sided coincidence is stiffened at a heat-curing 
furnace ( drawing 2 (E)). 

[0029] Next, the hardened insulating resin layer 1 1 is ground. A belt sander, a buffing machine, 
etc. are used as polish equipment, and it grinds to smoothness until a pattern 5 is exposed to a 
front face ( drawing 2 (F)). 

[0030] Next, the conductive paste 12 used as a mounting electrode is formed on the pattern 
which mounts components. It is what mixed a solvent and additives, such as metal powders, such 
as copper, silver, and gold, resin, such as epoxy, a phenol, methacrylic one, and ethyl cellulose, 
ethyl carbitol, and butyl acetate, as this conductive paste ingredient, and catalysts, such as 
palladium, are added in order to promote that copper plating, nickel plating, and gilding deposit on 
conductive paste. 

[0031] 5x10 to 5 or less ohm-cm of volume resistivities is obtained by the conductive paste 
which used 55 - 65% of silver dust with a mean particle diameter of 3-7 micrometers, 8 - 10% of 
epoxy resins, and the remainder as the solvent for the metal powder with a particle size of 0.1- 
15 micrometers desirably with 7 - 25% of resin 25 to 80% by the weight ratio as a presentation 
ratio, and used ethyl carbitol. Moreover, as the method of application, there are a dispenser 
method, an imprint method, a screen method, etc. In addition, spreading area is set up in 
consideration of the location gap at the time of mounting ( drawing 2 (G)). 
[0032] Then, it may leave a component-mounting part to the front face of a wiring substrate if 
needed, and solder resist may be applied. 

[0033] Finally, nickel plating and gilding processing are performed to the part which conductive 
paste layers, such as a component-mounting part exposed as finishing processing. This nickel- 
plating layer 6 and the gilding layer 7 are carried out with nonelectrolytic plating ( drawing 2 (H)). 
[0034] Moreover, since adhesion with the stable electrolyte thickness and conductive paste, and 
a nickel-plating layer is raised, a non-electrolytic copper plating layer may be carried out on a 
conductive paste layer just before nickel plating. 
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[0035] According to the configuration and the manufacture approach of a printed wired board in 
<the advantage of this operation gestalt>, thus the gestalt of this operation, the following 
effectiveness is acquired. 

[0036] (1) Pattern tuck length required for component mounting can be secured, and tolerance 
becomes large about the location gap at the time of mounting. The tuck length of a pattern 
which mounts components is decided by width of face of the conductive paste layer 12, and 
since this width of face is not controlled with the width of face of the mask to be used in the 
case of a screen method and influenced by the etching condition of a pattern 5, the stable fixed 
component-mounting electrode width of face is obtained. 

[0037] (2) From the electrode of a substrate, the components mounted since much irregularity is 
shown in the front face of the mounting electrode of a substrate as shown in drawing 3 slip 
down, and do not incline. With this operation gestalt, since the mounting electrode consists of 
conductive paste, much irregularity is shown in an electrode surface by the metal powder. For 
example, the electrode surface formed by the conductive paste which comes to mix piece of 
phosphorus-like silver dust with a particle size of 0.1-2 micrometers to spherical silver dust with 
a mean particle diameter of 3 micrometers is 2.0-3.0 micrometers in the average of roughness 
height, and even if a pressure is applied at the time of component mounting, in order that 
components may not slide on the electrode top of a substrate or may not slip down and incline 
according to the anchor effect by this irregularity, its mounting yield improves. 
[0038] (3) The connection dependability of the components mounted since much irregularity is 
shown in the front face of the mounting electrode of a substrate as shown in drawing 3 , and the 
electrode of a substrate improves. If moderate irregularity is in a mounting electrode also in a 
wirebonding method or a flip chip method, in order that adhesion may go up by the anchor effect, 
connection dependability improves. For example, it turned out as an index showing bond strength 
that the ball shear strength is improved 1 .4 times as compared with the conventional substrate. 
[0039] Moreover, the adhesion of the undershirt philharmonic material poured in in case flip chip 
mounting of the bare chip is carried out also improves. 

[0040] (4) Since the substrate is flat, when forming solder resist, if it is the conventional 
substrate as shown in drawing 4 , the unarrival 14 and void 15 of solder resist 13 by printing blur 
will occur in a pattern gap. Especially future and fine patternizing progresses, and it will become 
remarkable if the gap of a pattern becomes narrow. With this operation gestalt, since flattening of 
the substrate is carried out in the insulating resin layer 1 1 , it is thin and can apply [ that there is 
also no generating of unarrival 14 or a void 15, or ] to homogeneity. 

[0041] (5) Impregnation of the undershirt philharmonic material at the time of carrying out flip 
chip mounting of the bare chip at a substrate is easy, and there is no generating of a void. As 
shown in drawing 5 , in flip chip mounting, closure resin 16 is poured into the clearance between 
a bare chip 8 and a substrate 10 in many cases for the improvement in connection dependability. 
At this impregnation process, it has been a big technical problem how you lose involvement of a 
void and are made to pour in early, while ** pitch-ization of a pattern progresses. 
[0042] with this operation gestalt, although it was difficult to suppress generating of a void 1 7 in 
the conventional substrate, since flattening of the substrate front face is carried out by the 
insulating resin layer 1 1 , generating of a void is markedly alike, and decreases and the time 
amount of impregnation is shortened substantially. In addition, also when using that to which 
resin contains a film-like thing in addition to the shape of a paste, and contains an electric 
conduction particle in resin, and the thing which is not included in the case of the pressure- 
welding method of construction which maintains the electrical connection of a bare chip and a 
substrate instead of this closure resin using hardening contraction of resin, there is same 
effectiveness. 

[0043] (6) Since the build up wiring substrate currently used widely as a high density substrate 
or a bare chip substrate forms the circuit pattern and the component-mounting pattern by the 
copper-plating layer deposited on insulating resin and its Peel reinforcement and pull 
reinforcement of the copper foil are low, the components omission from a substrate pose a 
problem. Since the side face of the copper foil is covered with the insulating resin layer, the Peel 
reinforcement and pull reinforcement of the substrate by this operation gestalt improve 
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substantially. 

[0044] (Gestalt 2 of operation) Drawing 6 is production process drawing of the printed wired 
board in the gestalt 2 of operation of this invention. 

[0045] The same conductive paste 12 as the gestalt 1 of the operation to the wiring substrate 
10 ( drawin g 6 (A)) which consists of a base material 2 and copper foil 3 is applied on the copper 
foil used as a predetermined pattern ( drawing 6 (B)X 

[0046] Etching reagents, such as cupric chloride, remove the unnecessary copper foil by making 
this conductive paste 12 into etching resist, and the predetermined pattern 5 is formed ( drawing 

6 (C)). 

[0047] Then, after leaving the component-mounting part to the front face of a wiring substrate if 
needed and applying solder resist, the non-electrolyzed nickel plating 6 and non-electrolyzed 
gilding 7 are given to the part which conductive paste layers, such as a component-mounting 
part, exposed as finishing processing like the gestalt 1 of operation. 

[0048] While pattern tuck length required for component mounting is securable also in this 
operation gestalt, components do not slip down from the electrode of a substrate according to 
the anchor effect by the irregularity of the mounting electrode of a substrate. Moreover, since 
the adhesion force becomes firm, connection dependability also improves. 
[0049] 

[Effect of the Invention] As mentioned above, according to this invention, the conductive paste 
layer which has surface irregularity is formed in the top chord of a conductor pattern which has 
the trapezoidal shape cross section formed on the insulating substrate. By the printed wired 
board which is size, the width of face of this conductive paste layer rather than the width of face 
of the top chord of a conductor pattern which has said trapezoidal shape cross section Since 
components do not slide on the electrode top of a substrate while the tolerance about the 
location gap at the time of mounting components becomes large, the outstanding printed wired 
board effective in control of a poor contact is realizable. 



[Translation done.] 
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